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SEQUENCE LISTING 

<H0> Indian Council of Medical Research 
University of Delhi " 

<120> Mutants of Mycobacteria and process thereof 
<130> PCT i|fl? 

<1S0> IPa65/del/2003 
<1S1> 20Q3-07-M 

<lfc»0> It 

<170> Patentln version 3-2 

<210> 1 

<211> 32 

<215> DMA 

<213> Artificial sequence 
<22D> 

<223> The primer was synthesized 

<40Q> 1 

ccatcatgac gtcgtctgac aacggagcgt cc 



<21D> 2 

<B11> 32 

<215> dna 

<B13> Synthesized 

< l *Q0> 2 

gggcatatgg caacaccccg gccgcccgct c 



<210> 3 

<211> 33 

<212> DNA 

<213> Synthesized 

<400> 3 

|ggcatatga cgctcggctg ttgcggcagc teg 



<210> it 

<211> 32 

<212> DNA 

<213> Synthesized 

<4D0> i| 

ccatcatgac ggtggctggc cccgcggtgc gg 



<B10> 5 
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<22,1> 33 • 
<212> DNA 
<213> Synthesized 

<400> S 

ccatcatgac tgtggaacct attcctgtcg gcc 



<21Q> b 

<211> 3t. 

<212> DNA 

<213> Synthesized 

<MDQ> t 

gggcatatgg gctggattcg ccggctattc ctgtcg 



<210> ? 

<211> 33 

<212> DNA 

<213> Synthesized 

<400> 7 

gggcatatgg gtgctcaccc actgcttcgc ggg 



<21D> a 

<211> 33 

<212> DNA 

<213> Synthesized 

<M00> a 

ccatcatgag tcggtgaccc ccgtatagcc egg 



<21D> *\ 

<211> 2a 

<212> DNA 

<213> Synthesized 

<MDO> T 

ggcatatggc tgtccgtgaa ctgccggc 



<51D> io 

<211> 35 

<212> DNA 

<213> Synthesized 

<40Q> 10 

|9acgcgttc atccgagcag caccccgcgc atccg 



<210> 11 
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<211> i**]? 

<21B> I>NA 

<213> Mycobacterium tuberculosis 

<MDD> 11 



gtgtctgatc 
0 


cgctgcacgt 


cacattcgtt 


tgtacgggca 


acatctgccg 


gtcgccaatg 




gccgagaaga 
0 


tgttcgccca 


acagcttcgc 


caccgtggcc 


tgggtgacgc 


ggtgcgagtg 


1 2 


accagtgcgg 
□ 


gcaccgggaa 


ctggcatgta 


ggcagttgcg 


ccgacgagcg 


ggcggccggg 


1 & 


gtgttgcgag 
D 


cccacggcta 


ccctaccgac 


caccgggccg 


cacaagtcgg 


caccgaacac 


a 4 


ctggcggcag 
□ 


acctgttggt 


ggccttggac 


cgcaaccacg 


■ 

ctcggctgtt 


gcggcagctc 


30 


ggcgtcgaag 
□ 


ccgcccgggt 


acggatgctg 


cggtcattcg 


acccacgctc 


gggaacccat 


• 

3b 


gcgctcgatg 
0 


tcgaggatcc 


ctactatggc 


gatcactccg 


acttcgagga 


ggtcttcgcc 


4 a 


gtcatcgaat 
□ 


ccgccctgcc 


cggcctgcac 


gactgggtcg 


acgaacgtct 


cgcgcggaac 


4 a 


ggaccgagtt 
2 


ga 








♦ 


4 1 



<210> IB 

<B11> fi31 

<B1B> DNA 

<B13> Mycobacterium tuberculosis 

<400> IB 



tcatccgagc 
0 


agcaccccgc 


gcatccggtt 


gactgtggcc 


tggctgatac 


cggcgtcgcg 


y 


caggtagccg 
□ 


cccagcgatc 


cgtaggtctc 


gtcaatggtc 


tggcgtgcgg 


cggccaggta 


IB 


ctccgcgcgg 
0 


acacccagga 


ccccgtcgga 

• 


cagccgggcc 


ttggtgaacg 


tcaccacctc 




gggtgccagt 


tcggtgtcga 


aacgctgctg 


gatcatctcg 


gagatccggg 


cccgcagttg 


* 

B4 


tggcacggag 
0 


tcgttgctgc 


gcaggtagtc 

• 


ggcgacgatg 


acgtcgcggt 


ccaggccgac 


• 

3D 


cgcttcaagc 
□ 


accagcgcga 


ccacgaagcc 


ggtgcgatcc 


ttacccgcga 


agcagtgggt 


3b 


gagcaccggq 
0 


cgtccggcgg 


caagcagtgt 


gacgacacga 


tgtagcgcgc 


gctgtgctcc 


42 
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attgcgcgtt 

a 


gggaattggc 


gatactcgtc 


ggtcatgtag 


cgggtggccg 


cgtcatttat 




cgactggctg 

a 


gattcgccgg 


actcgccgtt 


w 

ggacccgtca 


ttggttagca 


gcctcttgaa 


SM 


tgcggtttcg 
0 


tgcggcgctg 


agtcgtcggc 


gtcatcatcg 

• 


gcgaggtcgg 


ggaacggcag 


bD 


caggtggacg 
0 


tcgatgccgt 


ccggaacccg 


tcctggaccg 


cggcgggcaa 


cctcccggga 


tb 


cgaccgcagg 
0 


tcggcaacgt 


cggtgatccc 


cagccggcgc 


agcgttgccc 


ggccggcgtc 


?a 


gtcgaggcgg 
□ 


ctcagctcgc 


tggaccggaa 


cagccgcccc 


ggccgcaatg 


cggttgcggt 


7& 


gtcggcgacg 
1 


tcacgaaagt 


tccacgcgcc 


cggcagttca 


cggacagcca 


t 


63 


<21Q> 13 
<211> 2S31 
<212> DNA 

<213> Mycobacterium tuberculosis 


* 






<t4Q0> 13 

cgtcgtctga 

0 


caacggagcg 


tccaaatcgt 


cgggcacgcg 


gtacacgcca 


tggtcaatgc 




ctaaccgccg 
0 


agtctcatga 


ggatgcagcg 


gcacaagctt 


tgctaccggc 


tcgccgcggc 


IE 


gggcaatctc 
0 


aacctctgcc 


cgccgtagac 


gagccgcagc 


agctcggaca 


ggcgtgtctt 


1& 


cgcctcgtga 
0 


acgccgaccc 


gcttcgcagg 


cgcccagact 


ttcgcgtcga 


ccacctgctc 




accaaacttc 
0 


gcgatcatcg 


cctgatacca 

• 


cagcgccaac 


gggtagcggt 

* 


ttgtccaacc 


30 


gcttcgtcaa 
0 


cgacaatggg 


atcgtgaccg 


acacgaccgc 


gagcgggacc 


* 

aattgcccgc 


3b 


ctcctccacg 
0 


cgccgccgca 


cggcgcgcat 


cgtcgccggg 


tgaatcgccg 


cagctggtga . 


15 


tcttcgatct 
0 


ggacggcacg 


ctgaccgact 


cggcgcgcgg 


aatcgtatcc 


agcttccgac 




acgcgctcaa 

o 


ccacatcggt 


• 

gccccagtac 


ccgaaggcga 


cctggccact 


cacatcgtcg 


SH 


gcccgcccat 
0 


gcatgagacg 


ctgcgcgcca 


tggggctcgg 


cgaatccgcc 


gaggaggcga 


bD 


tcgtagccta 
n 


ccgggccgac 


tacagcgccc 


gcggttgggc 


gatgaacagc 


ttgttcgacg 


bb 
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ggatcgggcc 
□ 


gctgctggcc 


□ace t acaca 


tL y Lt yy t»g c 


ccggctggcc 


gtcgccacct 


? E 


ccaaggcaga 
0 


gccgaccgca 


cqqcqaatcc 


tacar r ari* t- 


eg gaatt gag 


cagcacttcg 


7 & 


aggtcatcgc 
□ 


gggcgcgagc 


accqatqact 


L y L 3 d yycag 


caaggtcgac 


gtgctggccc 


ft 4 


acgcgctcgc 
□ 


gcagctgcgq 


CCQctaccra 

^» ^ %■ *» a n— w ^ y 


^g^gg^^gg^ 


gatggtegge 


gaccgcagcc 


T D 


acgacgtcga 

«* » 

0 


cqqqqcqacc 




tegacaeggt 


ggtggtcggc 


tggggctacg 




ggcgcgccga 
□ 


ct ttatcgac 


aaaacctrr^ 


^ .21 /■» M y— <k> 

Lcaccgucgt 


gacgcatgcc 


• 

gecacgattg 


10 2 


acgagctgaq 
Q 




gg ug tc uga t 


ccgctgcacg 


teacattegt 


ttgtacgggc 


10 ft 


aacatctgcc 

□ 


qqtcaccaat 


y yttgagaag 


atgttcgccc 


aacagcttcg 


ccaccgtggc 


114 


ctgggtgacg 

a 


cqqtacaaat 


y oLLdgugcg 


ggcaccggga 


actggcatgt 


aggcagttgc 


12 0 


gccgacgagc 

□ 


gggcqqccqq 




gcccacggct 


acgctcggct 


gttgcggcag 


12 b 


ctcggcgtcg 

a 


aaqccaccca 




ccgcggtcat 


tcgacccacg 


ctcgggaacc 

• 


132 


catgcgctcg 
□ 


atgtcgagga 


tccc t actat 




ccgact tcga 


ggaggtcttc 


13fi 


gccgtcatcq 

□ 


aatccacrrf 


gcccggcctg 


cacgactggg 


tcgacgaacg 


tctcgcgcgg 


m4 


aacggaccga 
0 


gttgatgccc 


cacctaqcat 


i«y ^ uyLy 


• 

r^t m++ M ^B> 4t> 

gcccggctgg 


• 

ctggcgttgg 


150 


ccctggtcgt 
□ 


ggtcgcgttc 


acctacctqt 


*j^w u □ v_ y y i« 


gctcgcgccg 


tggcagctgg 


15b 


gcaagaatgc 
0 


caaaacgtca 

mw 


cgaqaqaacc 


aocaoRhrAn 


ytduuCCCtC 


gacaccccgc 


lb2 


cggttccgct 
0 


gaaaaccctt 


ctaccacagc 


aggattegtc 


ggcgccggac 


gcgcagtggc 


it a 


gccgggtgac 
0 


ggcaaccgga 


cagtaccttc 


eggaegtgea 


ggtgctggcc 


cgactgcgcg 


174 


fc 99tggaggg 
□ 


ggaccaggcg 


tttgaggtgt 


tggccccatt 

• 


cgtggtcgac 


ggcggaccaa 


iao 

"-i 


ccgtcctggt i 
0 


cgaccgtgga 


tacgtgcggc 


cccaggtggg 


ctcgcacgta 


ccaccgatcc 
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cccgcctgcc ggtgcagacg gtgaccatca ccgcgcggct gcgtgactcc gaaccgagcg M 2 

tggcgggcaa agacccattc gtcagagacg gcttccagca ggtgtattcg atcaataccg M 

gacaggtcgc cgcgctgacc ggagtccagc tggctgggtc ctatctgcag ttgatcgaag BO q 

accaacccgg cgggctcggc gtgctcggcg ttccgcatct agatcccggg ccgttcctgt Bl □ 

cctatggcat ccaatggatc tcgttcggca ttctggcacc gatcggcttg ggctatttcg Blfc, 
u 

cctacgccga gatccgggcg cgccgccggg aaaaagcggg gtcgccacca ccggacaagc B2 a 

u 

u 

caatgacggt cgagcagaaa ctcgctgacc gctacggccg ccggcggtaa accaacatca 2E a 

cggccaatac cgcagccccc gcctggacca cccgcgacag caccacggcg cggcgcagat 23 H 

cggccacctt gggcgaccgg ccgtcgccca aggtgggccg gatctgcaac tcatggtggt □ 

accgggtggg cccacccagc cgcacgtcaa gcgccccagc aaacgccgcc tcgacgacac BHb 

cggcgttggg gctgggatgg cgggcggcgt cgcgccgcca ggcccgtacc gcaccgcggg BSE 



gcgacccacc g 
1 



<B10> m 

<B11> Bfl^Q 

<B1B> 3>NA 

<B13> Mycobacterium tuberculosis 



B5 3 



<HD0> m 

gtcggtgacc cccgtatagc ccggcgacgt cggtaattta gtagcgccct cgacctgcgc b 
□ 

■ 

gggcgtgagg tccaaatact tggtgtgtac gaatgtgatg cctgcaaccg cgttgaggtc 15 

ggaaatgaag ttgagcgggt atcgcgagaa gtcggcgaac ccgtcgtact cgagcgtgta Lfl 

gatggccgtc ggatagatcg tgtccgaggg cgttgcgcca tagaacgtca ggtccagagt 2M 

cggaagcgtc agatccggga accgcgcgag cataccgcca ttggggttca tttcattgcc 3D 

gacaagcacg aaattgaggt cgctcgccga aggtgcggcc ccgcccatcg ccgtgaacct 3b 
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0 



ctgcatctcc 
D 


agcgacgcga 


ttatggcgct 


ttgcgaccag 


ccgaaaacgg 


tgaccgcgtt 


45 


tccggtggtc 
0 


gcgagctcta 


ccatgatcgc 


gtcgtgcaag 


atggtcaagc 


cctcttccac 


4a 


tgacgtgttg 
□ 


aggaccaaac 


ttctgacacc 


ggtgagtggg 


tacaactctt 


cgggtgtgaa 




gacggcttgt 
0 


agcgcccgcc 


gaacggacct 


acagcgtatt 


ggcggcgtca 


acatagacgg 


to 


cggtggtagt 
0 


ggaattccgg 


tgggcccaaa 


gaacaaggtg 


gtcaagttcg 


ccgggaatgg 


bfc, 


cggaatcatc 
□ 


gcggccgccg 


cgggggttgg 


tgcggcggcg 


ggcacagcca 


gctgattttg 




ccgggtgctg 
□ 


gcgatggcgg 


cctcggcatc 


tgcgtagctg 


ttcgccgcgg 


cggccaacgt 


?a 


ctggtggaac 
0 


ctaactgtga 


aacgcctcga 


cttgagcgag 


cacggcctgg 


tattcctggc 


a m 


cgtatgcgcc 
0 


gaacggtttc 


gcgatggcgg 


ccgacacctc 


atcgccggcc 


gccgcggcca 


TO 


gtgcacacgt 
□ 


cgggcctgcc 


gcggccgcgc 


cggccgtact 


cacggccgaa 


ccgattcctg 




ccacctcggc 
0 


ggcggccgcc 


* 

gctacgatcc 


gcggctcagc 


gatcagatac 


gacatcgtct 


IDS 


cactccccta 

a 


gcaccaggtg 


tcggccaacc 


gggtcaaccc 


ggggttttgg 


tcagcccaga 


id a 


gcggtcccgc 
□ 


tgccctggtg 


gtcgcttacg 


cgaatcggat 


tcgcgcgaaa 


gcgtttcccc 


lit 


tcatccgagc 
D 


agcaccccgc 


gcatccggtt 


gactgtggcc 


tggctgatac 


cggcgtcgcg 




caggtagccg 
□ 


cccagcgatc 


cgtaggtctc 


gtcaatggtc 


tggcgtgcgg 


cggccaggta 




ctccgcgcgg 
□ 


acacccagga 


ccccgtcgga 


cagccgggcc 


ttggtgaacg 


tcaccacctc 


13E 


gggtgccagt 

□ 


tcggtgtcga 


aacgctgctg 


gatcatctcg 


gagatccggg 


cccgcagttg 


13a 


tggcacggag 
0 


tcgttgctgc 


gcaggtagtc 


ggcgacgatg 


acgtcgcggt 


ccaggccgac 




cgcttcaagc 
0 


accagcgcga 


ccacgaagcc 


ggtgcgatcc 


ttacccgcga 


agcagtgggg 


150 


gctggattcg 


■ 

ccggactcgc 


cgttggaccc 


gtcattggtt 


agcagcctct 


tgaatgcggt 


15b 
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0 



A_ 4_ _ A. 

ttcgtgcggc 
□ 


gctgagtcgt 


cggcgtcatc 


atcggcgagg 


tcggggaacg 


gcagcaggtg 




gacgtcgatg 
□ 


ccgtccggaa 


cccgtcctgg 


accgcggcgg 


gcaacctccc 


gggacgaccg 




caggtcggca 
0 

• 


acgtcggtga 


tccccagccg 


gcgcagcgtt 


gcccggccgg 


cgtcgtcgag 




gcggctcagc 
□ 


tcgctggacc 


ggaacagccg 


ccccggccgc 


aatgcggttg 


cggtgtcggc 


IfiD 


gacgtcacga 
0 


aagttccacg 


cgcccggcag 


ttcacggaca 


gccatctcag 


gtgaccgccg 


lAt> 


cagcgaaggt 
□ 


ggacttctcc 


ctcgacagct 


cggcgcgggc 


gatggagcgc 


aggtgcacct 


112 


cgtcgggacc 
□ 


gtcgaagatg 


cgcatggcgc 


ggtgccagcc 


gtacaaccgg 


gccagcgggg 




tgtcgtcgct 
□ 


gacgccggcg 


gccccgtgga 


cctggattgc 


gcggtcgatg 


acatcgcagg 


2D»4 


ccacccgcgg 
0 


ggccaccgcc 


ttgatcatgg 


cgaccaggtg 


gcgcgcctct 


ttgttgccat 


210 


gttggtcgat 
□ 


tgtccacgcc 


gccttttcgc 


acagcagcct 


tgcctggtcg 


atttcgttgc 


21b 


99gactgagc 
□ 


aatcgcctgt 


tgcacgacgc 


cctgttcggc 


tagcggacgg 


ccgaacgcca 


22E 


cccggttgcg 
□ 


gacgcgattc 


accatgagtg 


ccaaggcgcg 


ttcggccgcg 


cccagcgcac 


22a 


gcatgcagtg 


gtggatacgg 


cccggcccca 


gccgggcctg 


ggctatggcg 


aatccgctgc 


23M 


cctcttcgcc 
0 


gagcaggttg 


gtggccggga 


cccggacgtt 


gtggtagtcg 


• 

atctcgcagt 


2io 


ggccgtgccg 
0 


gtcctgccag 


ccgaacaccg 


* 

gtgtggagcg 


aacgatcgtc 


acgccggggg 


24b 


^gtcgatcgg 


gacgaggacc 


atcgactgct 


gttggtgggc 


ggctgcgtcc 


gggttggtgc 


2S2 


ggcccatcac i 
0 


gatgaggatc 


■ 

ttgcaccgcg 


ggtccgccgc 


tcccgacgtc 


caccacttac 


256 


ggccgttgat i 
□ 


aacgtagtcg 


gcaccgtccc 


gggagatggt 


ggtttcgatg 


ttgcgggcgt 


2b4 


cgctgctggc < 
□ 


-aecgccggc 

• 


• 

tcggtcatcg 


agaaggcgct 


gcggatcttg 


ccgtcgagca 


270 


gcggccgcag < 


• 

rcattgcgcc 


cgttgctgct 


cggtgccgaa 


catgtgcagg 


atctccatgt 


27b 
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0 



J 3 - 99tgtc cggtgcggcg cagtt3ag£g cctcg99cgc gattt=catg 
"" ,C " C CaW,CS c 9KKsscc gaca9gaata 



ggttccacag 



<210> is 

<211> mt3 

<212> DNA 

<213> Artificial sequence 



c.ectcgt B . acgccgaccc g cttcgcagg cgcccagacfc ttcgcgtcga ^ 



cgacaatggg atcgtgaccg acacgaccgc gagcgggao 



2a e 



<220> 

<223> The sequence was produced in the lab 
<40D> is 

0 C9tc 9 tc t9 a caac gg a g c g tccaaatc 9 t cggg cac 9 c 9 9ta cac 9 cca t9gtcaatgc „ 
«aacc 9 cc 9 a gt c tcatga 9gatgcagcg 9 cacaa 9 c tt tgctaccggc tcg « gcggc 
»"" itCtC — » 9 c agctcggaca 9gcgtgtctt 



la 



2M 



««*« gcg ,tca t c g cct g atac=a c. 9 c 9 cca.c gggt a gcggt ttgtccaacc 



gcttcgtcaa 

0 - w as . aogcgggacc aattgcccgc 3b 

"cctccac, e gccgccgca c ggcg c 9 cat c 9t c 9 cc 99g tgaatcgccg cagctggtga , a 

jcttcatct ggacggcacg ct 9 acc 9 act c 99 c gcgcgg aa t c 9 ta t cc a 9 c tt cc 9 ac „ 



s^ 



«9c 9 ctcaa cc.catc 99 t 9 cccca gtac cc 9 aa 99 c 9 a cct ggcca ct cacatc 9 tc 9 

gccc 9 ccca t 9 cat 9agacg ctgcgcgcca tggggctcgg ^ 

tc 9 ta 9 « t a cc gggccg ac t aca 9 c 9 ccc 9 c 99 « 9ggc 9 at 9 aaca g c ttg ttc 9 ac 9 tt 

»""""" 9Ct9Ct " CC 9a « t9C9 « « 99 c tg9 cc 9tC9 ccacct 7a 

5 caa 9gC a 9 a g cc g acc 9 ca c g9 c 9 aatcc tgC9 ccactt c 9g aa ttg a g ca 9 cac«c 9 7S 
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aggtcatcgc gggcgcgagc accgatggct cgcgaggcag caaggtcgac gtgctggccc 
acgcgctcgc gcagctgcgg ccgctacccg agcggttggt gatggtcggc gaccgcagcc 
acgacgtcga cggggcggcc gcgcacggca tcgacacggt ggtggtcggc tggggctacg 
ggcgcgccga ctttatcgac aagacctcca ccaccgtcgt gacgcatgcc gccacgattg 
acgagctgag ggaggcgcta ggtgtctgat ccgctgcacg tcacattcgt ttgtacgggc 
aacatctgcc ggtcgccaat ggccgagaag atgttcgccc aacagctt 



eg ccaccgtggc 



ctgggtgacg cggtgcgagt gaccagtgcg ggcaccggga actggcatgt aggcagttgc 
gccgacgagc gggeggcegg ggtgttgcga gcccacggct tctagaggat ccccgggtac 
caagccctcg gcgacgttcc gccgggcctc ggcgaccgcc gegtcgagge geeggtegga 
ggggcagtcc tccacgggca gctcgtggag ggcgcgggcc agctccgcca tcgcctcgac 



eggegaac cgctggtgct cgggccactc ctcggccgcc gcgacgcc 



gg ggacggcctc 



cgtgacgagc cacgcggcgg tgtegtegge accgcgctcg ac 



gaegeggg ggaeggggat 



cggcggggcc tggcggcgcc tcgccgtcgc agaaccaggc ggtggcgtac accgtcgcct 
cggtcggccc gtagagattg gcgatcccga ccgcagcacc acc 



gagaacg tccccgacgt 



ggccgaccag cccgtcatcg tcaacgcctg accgcggtgc ggacaggccg tgtcgcgacc 
99ccgtgcgg aattaagccg gcccgtaccc tgtgaataga ggtccgctgt gacacaagaa 
tccctgttac ttctcgaccg tattgattcg gatgattcct acgcgagcct geggaacgae 
caggaattct gggagecget ggcccgccga gecctggagg ageteggget gccggtgccg 
ccggtgctgc gggtgcccgg cgagagcacc aaccccgtac tggteggega gcccgacccg 
gtcatcaagc tgttcggcga gcactggtgc ggtceggaga gcctcgcgtc ggagteggag 
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gcgtacgcgg tcctggcgga cgccccggtg ccggtgcccc gcctcct 



egg ccgcggcgag 2D q 



ctgcggcccg gcaccggagc ctggccgtgg ccctacctgg tgatgagccg gatgacegge 21 D 
accacctggc ggtccgegat ggacggcacg accgaccgga acgcgctgct ^gccctggcc 2lt 
cgcgaactcg geegggtget cggccggctg cacagggtgc cgctgaccgg gaacaccgtg 22a 
ctcacccccc attccgaggt cttcccggaa ctgctgcggg aacgccgcgc ggcgaccgtc 
gaggaccacc gcgggtgggg ctacctctcg ccccggctgc tggaccgcct ggaggactgg 
ctgccggacg tggacacget gctggccggc cgcgaacccc ggttcgtcca c 



cacgggacca acatcttcgt ggacctggcc gcgaccgagg teacegggat cgtcgacttc 
accgacgtct atgegggaga ctcccgctac agcctggtgc aactgeatet caacgccttc 
cggggcgacc gegagatect ggccgcgctg etcgaegggg cgcagtggaa gc 



gaggaggtct tcgccgtcat cgaatccgcc ctgcccggcc tgcacgactg got 



cgtctcgcgc ggaaeggace gagttgatgc cccgcctagc gttcctgctg c 



ggctggcgtt ggccctggtc gtggtcgcgt tcacctacct gtgcttt 



25,5 



23 M 



ggcgacctg 21 Q 



2»4 £= 



25S 



geggaccgag 25fi 



2b*4 



2?D 



gacttcgccc gegaactget cgccttc.ee ttcctgcacg acttcgaggt gttcgaggag 
accccgctgg atctctccgg cttcaccgat ceggaggaac tggcgcagtt cctctggggg 
ccgccggaca ccgcccccgg cgcctgacgc cccgggccgc ccggcgccgc ccccggcccc 27 b 
cggcggccgc ccggagcccc gcccgcgctc gggagccccg ggcccgcgcc gaagcccgct 2fla 
gctgcgagcc eggageggge cggccgacgg cggtacccgg ggatcctcta gaacgetc 
ctgttgcggc ageteggegt cgaagccgcc egggtaegga tgctgcggtc attcgaccca 2<,4 
cgctcgggaa cccatgcgct cgatgtcgag gatccctact atggcgatca etc 



gg saa 



cgacttc 3QD 



g ggtcgacgaa 3Db 



ggcccggct 312 



acg gtgctcgcgc 3lfl 
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cgtggcagct gggcaagaat gccaaaacgt cacgagagaa ccagcagatc aggta.ttccc 



aaaccaacat cacggccaat accgcagccc ccgcctggac cacccgcgac ag 
cgcggcgcag atcggccacc ttgggcgacc ggccgtcgcc caaggtgggc c 



ccgcaccgcg gggcgaccca ccg 



<210> lb 

<SU> i*522 

<212> DNA 

<213> Artificial. Sequence 
<22D> 

<223> The sequence was produced in the lab 



ccagcagatc 


aggta.ttccc 


32 M 


gcaggattcg 


tcggcgccgg 


33 a 


tccggacgtg 

» 


caggtgctgg 

■ 


33 W, 


gttggcccca 


ttcgtggtcg 


3>4 2 


gccccaggtg 


ggctcgcacg 


3H <3 


caccgcgcgg 


ctgcgtgact 


35 M 


cggcttccag 


caggtgtatt 


3b □ 


gctggctggg 


tcctatctgc 


3bfe, 


cgttccgcat 


ctagatcccg 


375 


■» 

cattctggca 


ccgatcggct 


3?fl 


ggaaaaagcg 


* 

gggtcgccac 


36 M 


ccgctacggc 


cgccggcggt 


310 


cacccgcggc 


agcaccacgg 


31b 


caaggtgggc 


cggatctgca 


* 


aagcgcccca 


gcaaacgccg 




gtcgcgccgc 


caggcccgta 


114 




• 


mb 
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<MDO> lb 

gtcggtgacc cccgt.t.gc ccggcgacgt cggtaattta gtagcgccct cgacctgcgc 
gggcgtgagg tccaaatact tggtgtgtac gaatgtgatg cct 9 caacc 9 cgttgaggtc 



cgagcgtgta 



ggaaatgaag ttgagcgggt atcgcgagaa gtcggcgaac ccgtcgtact 
gatggccgtc ggatagatcg tgtccgaggg cgttgcgcca tagaacgtca ggtccagagt 
cggaagcgtc agatccggga accgcgcgag cataccgcca ttggggttca tttcattgcc 
gacaagcacg aaattgaggt cgctcgccga aggtgcggcc ccgcccatcg ccgtgaacct 
ctgcatctcc agcgacgcga ttatggcgct ttgcgaccag ccgaaaacgg tgaccgcgtt 
tccggtggtc gcgagctcta ccatgatcgc gtcgtgcaag atggtcaagc cctctt 
tgacgtgttg aggaccaaac ttctgacacc ggtgagtggg tacaactctt c ggq t 



ccac 



gggtgtgaa 



gacggcttgt agcgcccgcc gaacggacct acagcgtatt 99 c 99 c 9 tca acatagacgg 
cggtggtagt 99 aattcc 99 t 999 cccaaa 9 ,acaa 99 t 9 9 tcaa 9 ttc 9 cc 



gggaatgg 



cggaatcatc 9 c 99 cc 9 cc 9 c 9999gt t 99 t 9 c gg c 99 c 9 ggcacagcca gctgattttg 
ccgggtgctg gcgatggcgg cctcggcatc tgcgtagct, ttcgccgcgg cggccaacgt 



"ggtggaac ctaactgtg. aacgcctcga cttgagcgag cacggcctgg tattcctggc 
cgtatgcgcc gaacggtttc gcgatggcgg ccgacacctc atcgccggcc gccgc 



gccgcggcca 



gtgcacacgt cgg.ect.cc gcggccgcgc cggccgtact cacggccgaa ccgattcctg 
ccacctcggc gg C gg CC gcc gctacgatcc gcggctcagc gatcagatac gacatcgtct 
cactccccta gcaccaggtg tcggccaacc gggtcaaccc ggggttttgg tcagcccaga 
gcggtcccgc tgccctggtg gtcgcttacg cgaatcggat tcgcgcgaaa gcgtttcccc 

4 

t«tccg. 9 e agcaeceege geatccggtt gactgtggec tggctgatae eggegtegeg 
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caggtagccg 
□ 


cccagcgatc 


cgtaaat etc 


y if^oa UL)y uc. 


tggcgtgcgg 


eggecaggta 


12b 


ctccgcgcgg 
□ 


acacccagga 


ccccgtcqqa 


caaccaaacr 


4~ +- r>» 4- r-« -»—»<— c« 

utggcgaacg 


tcaccacctc 


135 


gggtgccagt 
□ 


tcggtgtcga 


aacgetqeta 


• 


gagatceggg 


cccgcagttg 


13a 


tggcacggag 
D 


tcgttgctgc 

^ ^ ^ 

« 


gcagq taq t c 


yy^-yo^yci i» y 


^1 MA 4* *V MM Jl_ <^ 

aegtcgegg t 


ccaggccgac 




cgcttcaagc 
□ 


accagcgcga 


CCaCQddQCC 

^» «M 


33 "3^3° ULL 


u l ac ccgcg a 


agcagtgggt 


15Q 


ctagaggatc 
□ 


cccgggtacc 


aaaccefcron 




cc gggcctcg 


gcgaccgccg 


15b 


cgtcgaggcg 
□ 


ccqqtcaaaa 

3 j y y ray 




ccacgggcag 


ctcgtggagg 


gcgcgggcca 


ita 


gctccgccat 
□ 


• 

cqcctcaacc 

i3 ^ ^* »» W *J « v_ v» 


»^yytyclaCC 


* 

gctggtgctc 


gggccactcc 


tcggccgccg 


lta 


■ 

cgacgccggg 
0 


gacggcctcc 


Qtaacaaacc 


ac 9 c 3gcggt 


gtegteggea 


ccgcgctcga 


17H 


cgacgcgggg 
0 


gacggggatc 


QQCqqqqcc t 


yy*-yyuyv_tt 


cgccgt cgea 


gaaccaggcg 


16Q 


gtggcgtaca 
□ 


ccgtcgcctc 


qqtcqqccca 


wayayauuyy 


cgatcccgac 


cgcagcacca 


lfib 


ccgagaacgt 
□ 

* 


ccccgacgtq 


qccqaccaac 




caacgcc tga 


ccgcggtgcg 




gacaggccgt 
□ 


gtcgcqaccq 




auuaagccgg 


cccgtaccct 


gtgaatagag 




gtccgctgtg 
□ 


acacaagaat 


ccctgttact 


tctraflrrnf 


4* V n ^ 4- 4- - 

autgattegg 


atgattccta 




c 9cgagcctg 
0 


cggaacgacc 


aggaattctg 


qqaqecacta 


ytttgecgag 


ccctggagga 


BID 


gctcgggctg 
D 


cc 99tgccgc 


cggtgctqcg 


qqtaccca ar 




accccgtact 




• 

yy L ^g gcgag 
□ 


cccgacccgg 


• 

tcatcaagct 


gtteggegag 


cactggtgcg 


gtceggagag 




cctcgcgtcg 
□ 


gagtcggagg 


cgtacgcggt 


cctggcggac 


* 

gccccggtgc 


cggtgccccg 


aaa 


cctcctcggc 


• 

cgcggcgagc 


tgcggcccgg 


caccggagcc 


tggccgtggc 


cctacctggt 


53^ 


gatgagccgg , 
□ 


atgaccggca 


ccacctggcg 


gtccgcgatg 


gaeggcaega 


ccgaccggaa 


5MD 
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cgcgctgctc.gccctggccc gcgaactcgg ccgggtgctc ggccggctgc acagggtgcc 
gctgaccggg aacaccgtgc tcacccccca ttccgaggtc ttcccggaac tgc 



9ccgcgcg gcgaccgtcg aggaccaccg cgggtggggc tacctctcgc cccggc 



cttgaatgcg gtttcgtgcg gcgctgagtc gtcggcgtca tea 



geaggtgeae ctegteggga cegtcgaaga tgcgcatggc gcggtgccag c 



24 b 



tgcggga as a 



ggctget as a 



gg acc g cct g 9 a 9g act 99 c t g cc gg ac 9 t g9 acac g ct g ct gg cc 99 cc 9 c 9 aacccc 9 2t M 
9 ttc 9 tccac 9g c g acct 9 c ac 99g accaa catcttc 9 t g 9 acct 99 cc 9 c 9 acc g a ggt 



sa a 



cacc 999 atc 9 tc 9 acttca cc g ac g tcta t g c 9gg a g ac tcc= 9 ctaca 9 cct 9g t g ca a?b 
act g catctc ,ac 9 ccttcc 9999 c g acc 9 c 9 a 9 atcct 9 9 cc 9 c g ct g c tc 9 ac 999g c Ma 
g ca g t g9 aa g c 99 acc 9 a 99 acttc g ccc g c g aact g ctc 9 c=ttcacct tcct 9 cac 9 a 
cttc g a ggtg ttc g a 99 a g . cccc 9 ct 99 a tctctcc gg c ttcacc 9 atc c 99 a 9g aact 
gg c 9 c. 9 ttc ctct gg9gg c c g cc gg acac c g ccccc gg c 9 cct 9 ac g cc cc ggg cc 9 cc 300 
S 39C9 " ,CC g9 = 99 cc 9 c= c 99 a g cccc g ccc g c 9 ctc 9 9g a 9 cc 

9 ccc 9 c 9 cc 9 aa 9 ccc 9 ct 9 ct 9 c 9 a 9 ccc 9g a 9 c 999 cc 99 cc 9 ac 99 c 99 taccc ggg 
9 atcctcta 9 a 99 ct 99 att c 9 cc gg actc g cc g tt gg ac cc 9 tcatt 3g tta g ca g cct 



cegg 30b 



teggega ggtcggggaa 3SH 



c 99 ca 9 ca 99 t g9 ac 9 tc 9 a t g cc g tcc 9g aaccc g tcct 99 acc g c gg c gg9 ca.cctc 33D 
cc ggg ac g ,c c 9 ca gg tc gg caac 9 tc 9g t 9 atcccca 9 c c g9 c g ca g c g tt g ccc g9 cc 
fK.tc.tc, a gg c g9 ctca g ctc g ct gg a cc 99 aaca g c c g cccc gg cc 9 c,at g c ggt 
tge.gt.tcg gcgacgtcac gaaagttcca cgcgcccggc agttcacgga cagccatctc 
aggtgacege cgcagcgaag gtggacttct ccctcgacag ctcggcac 



33b 



3M5 



3M6 



ggegegg gcgatggagc 3S^ 



cgtacaacc 3bD 
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. gggccagcgg ggtgtcgtcg 
D 


ctgacgccgg 


cggccccgtg 


gacctggatt 


qcqcoatcaa 

3^3^33 *» V» y CI 




tgacatcgce 
0 


i ggccacccgc 


ggggccaccg 


ccttgatcat 


ggcgaccagq 


tqqcacarrt 
33 3 3 ^— *» 


-J r C 


ctttgttgcc 
□ 


atgttggtcg 


attgtccacg 

* 


ccgccttttc 


gcacagcaqc 






cgatttcgtt 
0 


gcgggactga 


gcaatcgcct 


gttgcacgac 

• 


gccctgttcg 

3 3 


3^- ua y^-yycat. 


in 1, 


ggccgaacgc 
□ 


cacccggttg 


cggacgcgat 


tcaccatgag 


i 

tgccaaqqca 


^y uuuggccg 


U 


cgcccagcgc 
0 


acgcatgcag 


tggtggatac 


ggcccggccc 


caqccqqacc 

3 3 3 3 ^» >— 


u yyyctatgg 




cgaatccgct 
□ 


gccctcttcg 


ccgagcaggt 


tggtggccgg 


qacccqaaca 


u tg uggt ag t 


4U E 


cgatctcgca 
□ 


gtggccgtgc 


cggtcctgcc 


agccgaacac 


cgqtqtqaaa 


t-yacicgaicg 


li CI n 


tcacgccggg 
D 


ggtgtcgatc 


gggacgagga 


ccatcgactg 


ctqttaataa 


gcggctgcgt 




ccgggttggt 
D 


gcggcccatc 


acgatgagga 


tcttgcaccg 

mm 


cqqqtccacc 


y i-uccgacg 




tccaccactt 
□ 


acggccgttg 


atgacgtagt 


cggcaccgtc 

^m ^m ^ 


ccqqqaaata 

* 


guggttLCga 




tgttgcgggc 
n 


gtcgctgctg 


gccaccgccg 


gctcggtcat 


cqaqaa'qqcq 




■ 1 ~% — ■ 


tgccgtcgag 
□ 


cagcggccgc 




cccgttgctg 


ctcggtgccg 


aacatgtgca 




ggatctccat 
□ 


gttgccggtg 


tccggtgcgg 


cgcagttgag 


tgcctcgggc 


gcgatttcca 


tm 


tgctccatcc 
D 


ggtcatttcg 


gccagcggcg 

* 


cgtactccag 


gttggtcaat 

« 


cccgactcgg 




ccgacaggaa 
5 


taggttccac . 


ag 






» 


M52 



